CHEMICAL  CONSTITUTION  OF NATURAL  FATS
cent.). The milk fats of the cow107' 135 and the goat136 have also been
shown to contain about 3-4 per cent, of A9:10-kexadecenoic acid.
Hexadecenoic acid is also, probably, a regular component of all phos-
phatides. In the liver phosphatides of the ox, sheep, and pig it is less
abundant than in the corresponding liver glycerides, and forms only about
5 per cent, of the total phosphatide fatty acids.133 It amounts to about
5-10 per cent, of the fatty acids present in the vegetable phosphatides 137
of soya beans and rape seeds.
Amongst the lower forms of land flora, hexadecenoic acid has been
observed in quantity in the fats of diphtheria bacilli,138 of yeast139 and of
the spores of a cryptogam (Lycopodium)^ In the storage fats of the more
developed land plants it has recently been proved that the following
oils contain up to, but rarely more than, I per cent, of hexadecenoic
acid : groundnut,141 olive,142 teaseed,142 cottonseed,143 soya bean,143 and
palm oils.143 In the case of the acid from soya bean oil, its constitution
was determined to be A9:10-hexadecenoic acid.144
A9:10-Hexadecenoic acid (no other structural isomeride has yet been
discovered in nature) has thus been found in fats from all kinds of living
organisms ; but the most interesting feature of its occurrence is the cir-
cumstance that it is a major component acid in fats from the lower forms of
life and in those of the more developed forms of aquatic flora and fauna,
whilst it is only present in very small amounts in the depot fats of land flora
and fauna at the other end of the evolutionary scale. Moreover, in the fats
of animals, a progressive diminution occurs in the proportion of hexadecenoic
acid corresponding with the evolutionary development of the species.
Hexadecenoic acid thus takes a place with oleic, palmitic, and perhaps
stearic acids as one of the few fatty acids which appear to be common to
all fats.
Octadecenoic acids
A number of structural isomerides of oleic acid have been reported as
constituents of natural fats from time to time. Most of these have turned
out to be cases of mistaken identity, and only two have survived the
scrutiny of modern investigation, namely, petroselinic acid, characteristic
of Umbelliferous seed fats, and vaccenic acid, which occurs in very small
proportions in the milk and depot fats of the cow and possibly other
herbivorous animals.
A6:7-Octadecenoic (pettoselinic) acid, CH3.[CH2]i0.CH:CH.[CH2]4.COOH.
This acid, which accompanies ordinary oleic and linoleic acids as a major
component in seed fats of the families Umbelliferse and Araliaceae, was first
noted in 1909 in parsley seed oil by Vongerichten and Kohler,145 who estab-
lished its structure by Baruch's method and described its chief properties.
In the same year Scherer 146 observed the acid in the seed fats of two other
Umbellates (Pimpinella anisum and Fceniculum capillaceum), and in 1914
Palazzo and Tamburelli147 showed that it was present in ivy seed oil
(Araliaceae). Later work by Hilditch with Miss Jones 148 and Christian 149
on the seed fats of a large number of other Umbelliferous species showed that
it was present in all cases in amounts varying from 20 to 75 per cent, of the
mixed fatty acids. The constitution of the acid from parsley seed oil has
been confirmed by ozonolysis or permanganate-acetone oxidation by Eibner,
Widenmeyer and Schild,150 by Hilditch and Miss Jones,151 and by van